Pr 0.5 Ca 0.5 Mn 1−x Cr x O 3 (x = 0.015-0.05) undergoes a temperature induced insulator-metal (I-M) transition below a temperature T p driven by percolation of ferromagnetic metallic clusters in charge ordered insulating matrix.
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The paramagnetic state of some other manganites like La 0.7 Sr 0.3 MnO 3 is metallic 3 instead of insulating. Metallic like resistivity behavior (dρ/dT >0) in the paramagnetic state was also reported in RE 1−x Ca x MnO 3 for x = 0.8-0.98 and RE = Pr, Nd, Sm, etc. 4 . Charge localization due to random Coulomb potential of RE 3+ , AE 2+ ions and spin disorder scattering alone are inadequate to understand these results and other polaronic mechanisms involving strong electron-phonon-spin coupling have to be considered 5 .
One of the peculiar aspects of the manganites with high residual resistivity is that T p occurs much below T C in contradiction to the double exchange mechanism which associates onset of metallic conduction to ferromagnetic alignment of Mn spins (T p = T C ). There are growing experimental evidences that in most, if not all of the compounds with lower T P (<150 K), insulator-metal transition is driven by percolation of ferromagnetic metallic clusters in either paramagnetic or charge ordered insulating background 6, 7 . Huge hysteresis in resistivity of these percolation driven compounds 6, 7 suggest that the transition is of first order. However, kinematics of the transition is largely unknown except for two cases. Babushkina et al 8 found that low temperature zero field resistivity of (La 0. After the 1 st cycle 300 K→5K→300 K, T is reduced to T S . In the 1 st cycle, ρ raises rapidly around 230 K due to charge-orbital ordering and changes from insulating (dρ/dT <0) to metal like(dρ/dT >0) behavior below T p = 84 K. ρ(T) is hysteretic with warming curve below and above the cooling curve for T < T p and > T p respectively and both curves merge for T >280 K. During the 2 nd cycle, T p shifts down to 74 K and ρ p increases by more than a factor of 10. Upon further thermal cycling, ρ p increases to ≈ 1.95 x 10 5 and T p decreases to 45 K in the 4 th cycle and ρ exceeds more than 10 6 Ω cm at 40 K in the 5 th and 6 th cycles.
This effect is dominant only for T <T p and T close but above T p but for T >100 K, all ρ(T) curves overlap on each other. The variation of T p and ρ p with number of cycles will be presented later in Fig.3 . The so obtained insulating state is stable and does not revert to the original behavior (1 st cycle) when the sample is heated to 300 K and cycled between 300 K and 5 K several times. However, if the sample is air annealed at 1273 K for five hours, 1 st cycle is reproducible with a slight difference in T p and ρ p . For subsequent measurements we used samples cut from a single big pellet. Insulator-metal transition in manganites is known to be sensitive to chemical doping, pressure, magnetic field etc 1−9 but instability of insulator-metal transition just by thermal cycling is not reported so far.
The observed effect is strongly dependent on composition and decreases with increasing The result presented in the inset of Fig. 2 
(a) in a normalized form (ρ(t)/ρ(t = 0) where ρ(t)
is resistivity after t seconds) clearly suggest that ρ decreases with time. This confirms that the observed increase of resistivity is purely a temperature driven effect. but resistivity does not decrease as these clusters are isolated. As T decreases further intercluster interaction increases and when a percolating network ferromagnetic clusters is established around 84 K, ρ(T) decreases as in Fig. 1(a) . Fig. 4 (a) clearly shows that ferromagnetic transition broadens in temperature and its phase fraction decreases each time with temperature cycling. Interestingly, M decreases by ≈30 % between the first two cycles but the overal change between the 1 st and 5 th cycles is only ≈ 46 %. It should be noted that M does not goes to zero in the 5 th cycle whereas metallic behavior is lost in resistivity (see Fig. 1(a) ). When T S = 160 K, overall decrease between the 1 st and 5 th cycles is only 19 %, (see inset of Fig. 4(a) ). to the evolution of strain under thermal cycling (known also as 'training') in athermal martensitic materials 11 . In charge ordered phase, d Z 2 orbital ordering due to Jahn-Teller distortion creates strain. We observed changes in neither intensity nor in value of chargeorbital modulation vector q in electron microscopy study at 92 K under thermal cycling 6 (not shown here), however we can not exclude possible changes in the interfacial regions.
Then, plausible explanation is that upon thermal cycling Jahn-Teller distortion of Mn
octahedras in the interfacial regions increases which increase the interfacial elastic energy and impedes growth of ferromagnetic phase during thermal cycling similar to martensitic transition 10 .
In conclusion, we have shown for the first time that metal-insulator transition in phase separated Pr 0.5 Ca 0.5 Mn 1−x Cr x O 3 manganites is unstable with respect of thermal cycling.
We have shown that ferromagnetic phase fraction decreases with repeated thermal cycling.
We suggested that increase of elastic energy in ferromagnetic-charge ordered interface might be the origin of instability of insulator-metal transition. However, further experimental and theoretical studies are necessary to clarify the origin. 
